The role of cyclic AMP in the control of elasmobranch ocular tapetum lucidum pigment granule migration.
We have studied the effect of adding cAMP to dogfish ocular tapetum lucidum tissue maintained in vitro. Normally, under conditions of dark-adaptation, tapetal pigment granules attain an aggregated state, exposing highly reflective cellular plates (which contain crystalline guanine) to incident illumination. The reflected light from these plates is believed to function in the visual process by increasing photoreceptor photon capture under low light conditions. Upon illumination, the pigment granules attain a dispersed state, occluding the reflective surfaces. We found that this occlusion may be mimicked in dark-adapted tissue in vitro by adding cAMP, or by the use of agents believed to increase intracellular cAMP concentrations such as forskolin and IBMX. Additionally, aggregation of pigment in light-adapted tissue transferred to darkness is inhibited by such agents. The results of this and previously published studies indicate that the processes of pigment aggregation and dispersal in vivo are under the control of the neural retina through the probable mediation of either hormonal or direct neural communication.